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ABSTRACT 


The provision of dental care to children is becoming a priority 


within both governmental and private sectors of the economy. 


The determination of how dental services may be provided in 
the most economical and effective manner is the primary objective of 


this thesis. The accomplishment of this task required an analysis of: 


(1) the amount of skill and training required by various 
dental manpower categories ; 


(2) the time and cost factors entering into the delivery 
of dental services using various combinations of 
dentists and dental auxiliaries; and 


(3) several transportation alternatives which would either 
‘bring children to the dental service or dental personnel 
to the children. 


The basic conclusions of this thesis are: 


(1) The least-cost staffing pattern for providing dental 
services to children between the ages of three and 
twelve would include teams of one dental nurse working 
with two dental assistants in a three-chair clinic. 
Dentists would carry out the procedures beyond the 
training of the dental nurse; 


(2) Dentists may significantly lower the average costs of 
the services they provide by employing up to two dental 
assistants and two dental hygienists able to carry out 
restorative procedures; and 


(3) The least-cost transportation alternative for ensuring 
accessible dental care in Saskatchewan would involve 
the establishment of: 


a) portable dental clinics in schools where space is 
available; and 

b) centrally located permanent clinics within areas 
of relatively high population density. 
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CHAPTER I 
INTRODUCTION 


Thus, our first conclusion is that a thorough study of all dental 
care needs, of alternative methods of caring for each need, of 
related job functions, and of the ability of various dental care 
personnel to perform these job functions is required before the 
optimal mix of dental care resources can be determined. l 
The need for and the importance of a dental care program for 
children has been emphasized many times since 1964, when the Royal 


Commission on Health Services gave such a program one of the highest 


priorities of all its proposals to improve the health of Canadians .° 


By age 13, the dental health of Canadian children has deter- 
iorated to the point where 70 percent of them have untreated caries 
defects--each child with an average of 2.85 teeth needing restoration. 
Over six permanent teeth are decayed, missing or filled; 52 percent 
of the 13-year olds have poor oral hygiene; 27 percent have abnormal 


gingiva and 65 percent abnormal occlusion.” 


Governments at both the Federal and Provincial levels in Canada 


IRD. Fraser, Selected Economic Aspects of the Health Care 
Sector in Ontario, A Study for the Committee on the Healing Arts, 
1970 (Toronto, Ontario: Queen's Printer, 1970), p. 155. 


2Re ort of the Royal Commission on Health Services, Vol. l, 
E. Hall, Chairman (Ottawa: Queen's Printer, 1964), p. 35. 


Scanadian Dental Association Dental Health Plan for Children," 
W.P. Munsie, Chairman (unpublished Task Force Report to the Board of 
Governors of the Canadian Dental Association, 1968), p. 3. 


istneb Lie 2s hie Aaeritt 
40 boon iowa et grires 

wie lsitaab zug thy” Yo ‘alia 

ona sia beyinoae 22 enue 

t bemiesteb odie | 


102 ASTYOTY Oks todaeb 2 ba son of) bas 26% ‘wa 


fexor eat wrod ane sonke soit: nb boaitandqns aad 


i > 
vi 


oe $2 Yo ene Ainsdildi & tone aves. ensivtee dina. a : 
* eusitens2 Be iteed eri: Syoxgl ag nner Wy me 


_ 7 


; 97% anit eral tiedo neat te iieteot istneb, ads. et 8a 

2 ‘tees pa taen si ovedl wats 2 doar crt, 3008 bi! 08 
ang ymidava fisas 28. e x0 egstava ne dW tay ‘Hoke -2ie 
» teorE Sg $2 asttia xpigatbein housed ots A790" doen aie 
"toi end ‘anita, Se) ; anata twio ‘ToOg av “eBlo Heel oil “4 


eer note Cine a, eae ee Fanos snso9q 2. > oe erty 


ee : ae i i ; f ee 


| 


cS - 


e li i etavol ineieoi’’ ‘bas Iexebo ‘odd djod’ te = seaentaved 


are already involved in providing dental care under the Canada Assis- 
tance Plan. Under this Plan, the Federal Government cost shares 50 
percent of the expenses incurred by the Provinces in providing dental 
care to social assistance beneficiaries. The extent and level of care 
to be covered is determined by provisions under their respective social 
assistance programs. As an example,-in 1970-71 the Province of Sask- 
atchewan paid out a total of $298,936.00 for 34,830 children between 


the ages of 1 and 19 who received dental treatment under the Saskatchewan 


Assistance Plan. 


Various other dental care programs for children are being 
operated by provincial and municipal governments, ranging from a simple 


school educational program to a fully insured dental service. 


The Government of Saskatchewan was the first provincial govern- 
ment to promise a comprehensive dental care program for children. ° The 
program is to begin in 1974, and a preliminary plan has already been 


designed by the government.” 


No province presently provides comprehensive dental services 
for all its children; but at a lower level of government, such as in 
the Swift Current Health Region in Saskatchewan, a fully insured public 


program for children exists. 


2New Democratic Party of Saskatchewan, New Deal for People 
(Regina: Service Printing Company, 1971), p. 13. 


Research and Planning Branch, Department of Public Health, 


Saskatchewan, A Proposal for a Dental Program for Children in Sask- 
atchewan (Regina: Saskatchewan Department of Public Health, 1972). 
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In the private sector, ''. . . prepaid dental care is a widely 
discussed new employee benefit in management and labour circles." 
"Several powerful unions - the United Steelworkers of America and the 
United Auto Workers for example - have recently won dental benefits in 
Canada, with the employers paying 100 percent of the premiums." For 
those people outside of such unions there are expanding voluntary dental 
prepayment plans organized by both private insurance companies and the 


dentists sheahe vests 


Any agency planning on the provision of dental care services 


will be interested in examining: 


1. The need for dental care among specific age groups. 


2. The costs of providing required dental services through 
private dentists or combinations of salaried dentists 
and auxiliary personnel. 


3. Average utilization rates depending upon the access- 
ibility of the services. 


Many other factors will of course enter into the provision of 


comprehensive dental care, but with rapidly rising dental Fares 


troger L. Ellis, "A Study and Appraisal of Developments in 
Voluntary Dental Prepayment and Insurance Plans in North America" 
(unpublished Master's Thesis, University of Toronto, 1970), p. 40. 


*pasil Jackson, "Look for Dental Care in Unions' Demands ,"' 
Finantial*Poes tiPAupust-12, 1972,*pyels 


SRoger L. Ellis, 'Voluntary Dental Prepayment and Insurance 
Plans in North America," p. 52. 


4the rise in dentist's fees for the year ending April 1970 
was 6.8 percent compared to an average annual rate of insurance of 
5.5 percent over the previous ten years. The 5.5 percent rate was 
the highest among the health care components indexed by the Canadian 
Federal Government in the Research and Statistics memo by the Depart- 
ment of National Health and Welfare, Health Care Price Movements in 


Canada, April 1961 to April 1970 (Ottawa: Queen's Printer, 1970), p. 5. 
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determining an optimum or least cost method of providing the necessary 
services will no doubt be an area of prime interest for any government 


or private agency. 


Purpose 


The purpose of this study will be to determine the optimum 
dental care delivery system for children in the Province of Saskatchewan. 
The optimum mix of dental services required for children will not be 
determined. Instead, the fairly comprehensive list of services pro- 
posed in the Saskatchewan Dental Plan? will be used to determine the 
optimum method for delivering these services. For the purposes of 
this study, optimum will be defined as the least cost alternative 


which meets certain quality, accessibility, and acceptability criteria. 


Format 


The study is divided into four main sections. Chapter II 
contains: a description of the economic framework relating the pro- 
suetioneor dental services to the determination of a least cost method 
for providing these services; a description of the role which various 
types of dental auxiliaries may play in the provision of dental ser- 
vices; and a review of various dental productivity studies. In 
Chapter III, the empirical data from Chapter II is used in order to 
both formulate the costs per child for providing dental care and 


determine the least cost option. Chapter IV includes an analysis of 


tResearch and Planning Branch, Department of Public Health, 
Saskatchewan, A Proposal for a Dental Program for Children in Sask- 
atchewan (Regina: Saskatchewan Department of Public Health, ITZ) 5 Oe Fs 
Extensive orthodontic procedures are notably absent from this list. 
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alternate transportation schemes which may be used to increase the 
accessibility of dental services. A summary, and the conclusions and 
recommendations arising from the study are presented in Chapter V. 

The Appendices incorporate a review of output measures used in dentistry, 
the legal duties of dental hygienists and dental assistants in Saskat- 
chewan, and a thorough description of a computerized transportation 


model which is referred to in Chapter IV. 
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CHAPTER II 


PRODUCTION AND COST RELATIONSHIPS IN A 
DENTAL CARE DELIVERY SYSTEM 


Theoretical Framework 


The term production, as used in economics literature, includes 
not only the manufacture of the product or the provision of a service, 
but anything that contributes to the utility or the desirability of a 


3 1 
good or service. 


In a simple example of a production process, the amount pro- 
duced of a product ''Q,'' depends on the amounts of two factors (inputs) 
employed in the process. The inputs of capital and labour are the two 
factors of greatest historical importance and may be denoted by ''K" 
and "L'' respectively. 'The production function is the relationship 


between the quantities of the inputs used and the resulting output." 
Q= f (K,L) 


The output in a service industry may be difficult to define 
or determine with a readily available aggregate measure. The number 
of patient visits is a measure of output commonly used in the medical 


and dental fields, but, as has been pointed out by one author, it is 


1Gene K. Groff and John F. Muth, Operations Management: 
Analysis for Decisions (Georgetown, Ontario: Irwin-Dorsey Limited, 


1979), p.,10, 
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", . . roughly comparable to measuring the output of the fovbadn ile 
industry in terms of the number of cars produced, without regard to 
Size, durability, performance characteristics, and so one For. the 
purposes of this study, output will refer to preventive and treatment 
services rendered by dental personnel. Various aggregate measures 


will be used with appropriate cautions. 


There are a multiplicity of activities describing the relation- 
ship between inputs and the corresponding output of a particular dental 
; 2 : : 
service. The general classes,of inputs which affect the speed and 


cost of these activities may be listed and expanded upon as follows: 


Victor R. Fuchs, The Service Economy (New York: Columbia Univ- 
ersity Press, 1968), p. 116. A further discussion of various output 
measures used in the dental care field is presented in Appendix A of 
this+thesis.. 


*The set of activities required to produce a given service 
such as an amalgam restoration can be illustrated by referring to the 
list of items set out by Harold C. Kilpatrick in his book Work Simpli- 
fication in Dental Practice (Toronto: W.B. Saunders; Co., 1969), p. 30. 


Time Factors in an Amalgam Restoration 


Labour input: One dentist and a full-time chairside assistant 


Activity Time (Minutes) 

Locating instruments (delay) 0.54 
Applying topical Oiaz 
Injection 1.45 
Cavity preparation (rotary insts.) 2.46 
Bur change 0.45 
Hand instruments 0.35 
Cavity drying i peat 
Applying matrix and wedge O52 
Applying linings On ay 
Packing and condensing | Re 
Removing matrix and wedge 0.10 
Carving 2.40 
Checking occlusion D2 

0.04 


Clearing mirror dip (delay) 


Total Working Time | 13,41 
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Capital: This includes buildings, the number of dental chairs 


and drills, and the type and amount of other dental equipment. 


Labour: This includes the number of dentists and auxiliary 
personnel. Output will be influenced by the mix of personnel, the 
division of labour among them, and the inherent speed of individuals 


due to age, training, experience, or motivation. 


Management: This factor takes into account the various organ- 
izational, technological and patient variables which may affect output. 
These include: the acceptable techniques or modes of practice in 
various areas; the scheduling of appointments; the number of missed 
or late appointments; the amount of patient cooperation; the amount 
of non productive staff time due to travel, supervision requirements, 


and the general layout and operation of the practice. 


Cost and Optimality 
It is necessary to establish the link between the production 
function and costs in order to determine the basic criteria for economic 


efficiency -- namely, the minimization of costs for a specified output. 


Mansfield states: "The firm's production function and the 


; ; : 1 
prices it pays for inputs determine the firm's cost functions." 


If we let r represent the rental price for a unit of capital 


equipment and let w represent the wage of a unit of labour, then the 


ledwin Mansfield, Microeconomics (New York: W.W. Norton and 
Company, Ine., 1970), p. 15). 
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total expenditure for the factors will be: 
C = rK + wh 


The problem for the firm is to choose K and L so as to minimize total 


costs (C) for each level of output (Q). 


"It is traditional in the economic theory of the firm to dif- 
ferentiate between the short run and the long run. The distinction 
to be made concerns the length of time over which the firm has a chance 
to alter its decisions." If only a short period of time is allowed, 
it may be necessary for the firm to treat some inputs as fixed, whereas 


over a longer time period all inputs may be varied. 


injtexrms of expenditures inthe short ron, the cost of fixed 
inputs is the,same regardless of the level of output, but the cost of 
the variable inputs changes with their usage .7 tf "CY represents total 
cost, 'Q" output, and "A'' the cost of (short run) fixed inputs, the 


cost function may be written as: 
5 
GeasActe (0) 


From this function relating total cost to levels of output, 
the average cost and marginal cost curves may be derived. Average 


cost is defined as total cost divided by output. Marginal cost is 


walter Nicholson, Microeconomic Theory (Hinsdale, Illinois: 
The Dryden Press Ince, 1972)no pe 227. 


2 E Ferguson, Microeconomic Theory (Homewood, illinois: 
Richard D. Irwin, Ine... 1966)',. pe Loz. 


Sthid., p. 162. 
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the addition to total cost attributable to the addition of one unit of 
output ./ If the average cost curve decreases and then increases (trad- 
itional "U'' shape), it will be at a minimum when the marginal cost is 
equal to the average cost.” This condition will hold true for both 
short and long run average and marginal cost curves, but the focus of 


this study will be on the long run situation. 


For the purposes of this study the elasticity of costs with 
respect to output will usually be referred to instead of specific 
average or marginal cost measurements. ''Elasticity is a measure of 
the strength (or represents the sensitivity) of the response at a par- 
ticular time of one economic quantity to a small change in another, 
when there is a causal link between the two." ith thas) case the elas- 
ticity of total costs with respect to output will be defined as the 


ratio of the percentage increase in costs over the percentage increase 


in output. 


.As the long run average cost curve declines, the elasticity 
of total costs with respect to output will be less than 1; when it 
reaches its minimum point the elasticity will equal 1; and as the curve 


rises again the elasticity will be greater than l. 


Arita .o*p* “i71° 


Ibid. , p. 175: 


SNeil S. Smith, Economics, Commerce and Administration, Vol. 1 
(Toronto: Pergamon Press, 1966), p. 72. 


4perguson presents the necessary derivation which proves this 
condition on page 175 of his book Microeconomic Theory, but not ina 


way that is readily recognizable. Algebraically the elasticity ee 
contd. 
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Empirical data for the costs and output associated with dental 
care delivery indicate that a '"'U" shapred long run average cost curve 
may be expected, and elasticity is used in preference to average cost 
figures because the measurements of output are often different for 
various studies. Measuring percentage changes instead of absolute 
amounts allows a comparison between the various dental productivity 


studies in spite of the different output measures. 


Labour Specialization and the Role 
of the Dental Auxiliary 


The basic economic framework to be employed in this thesis has 
been described, but before examining various empirical studies, it will 
be useful to review several dental auxiliary categories which will be 


referred to many times throughout this paper. 


Dental auxiliaries include dental assistants, dental hygienists, 


ne 2 4 ; 
dental technicians, dental nurses, and Canadian Forces Therapists. 


Footnote #4, contd. 
with respect to output is represented by dc or dc.Q. 
Cc dQ¢ 
dQ 
Q 
Ferguson shows that at the point of minimum average total costs g'(Q) = 
Ruy Etor, Due AS ety is coudae toc and eg’ (Q) 1s “equal cto “de.e-There= 
Q dQ 
fore, dc = c or dc.Q = 1 when average total costs are at a minimum, A 
dQ 0 dlc 
similar proof exists for average variable costs or short run total costs. 
lempirical data to be presented in Chapter III of this paper 
will confirm this conclusion. 


2nental technicians are usually trained on-the-job to perform 
services involved in the fabrication of prothesis and appliances. They 
do not affect output in children's dentistry as directly as do other 
categories of personnel and for this reason their functions will not 


be examined in detail. 
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In each case to be studied, the reduction in the cost of providing 
dental care is largely due to the efficient use of one or more of these 


specialized personnel. 


Dental Assistant 


In 1964 there were no Canadian facilities outside of the Armed 
Forces where the dental assistant could receive formal instruction on 
a full-time basis. Prior to that year, training was obtained either 
from on-the-job instruction or in evening courses offered by local 
dental societies. Canada now has various technical schools where 
dental assistants are trained to provide a wide range of services from 
patient reception to carrying out certain preventive operations under 
a dentist's supervision. In Saskatchewan and elsewhere the formal 


training course extends over approximately a 41 week period. 


Current statistics were not available on the percentage of 
dentists employing dental assistants, but as early as 1963 over seventy 


percent of dentists employed at least one of this type of auxiliary. 


Appendix B of this study contains a list of activities which 
the Saskatchewan dental assistant is prohibited from performing. Gen- 


erally speaking the Canadian dental assistant is prevented by law from 


door a more complete overview of the training and duties of 
dental auxiliaries see B. McFarlane's chapter on "Dental Auxiliaries" 
Dental Manpower in Canada (Ottawa: Queen's Printer, 1965); and Dalton 
C. Wells! Report of The Ad Hoc Committee on Dental Auxiliaries, Dalton 
Wells, Chairman (Ottawa: Information Canada, 1970). 


“canadian Dental Association, Survey of Dental Practice 1963, 
(Toronto: Canadian Dental Association, 1963),p. 45. Unfortunately, the 


published Survey of Dental Practice 1968 did not include such auxiliary 


Status eves, 


of 


aebHy Ga Sine’ 


at 


Hagh ete Cli -Siviests 


a aap ive te ogman Suto b shivora, oe, benteics ne amy ster 


ss ‘epbaw: arte ide: 1oge oviandvsita tart uci anger of ‘nok 


a 
se 


gabon ‘te eo sine a noksoube: ons eT 92 


ata Yo: say ‘yuape He alt Pa alt et 


rh nvisdegz busca. awizieee fagaph nar 


ach? fant of ects cl \ ghee: ait 


t hs 


Yeove ' ‘vd Dargie esena3 gata ate To hodiotierant dai I 


nial aus ay aut wor ebsinud _ obs Esetage A Re 


vPonw 2 ettiosale 


> er ise Fo bag ruven dete? ee preva ahs 
hobrer ted ro S etosaniieanne 2 T9vp abiabins eetuion if 


al amare yt nb Wyatee. i Rot StSY solaedture iva 


dala 1a¥0 S| 


mite enki: Bae 20- esi & ented) iene Bs Nt z aids to a nibaagen ia 
; ok 
7 Ce glares, acd het detiterg ex 1g 3 heen imomeb coats a ah 
= ox = ud batasiveca @i sneseteen Leyash nastbenk? shied fatlaege. eat 


i stale HoritiroieM . 
nex e ROS ngs) is 


aE ed Seana, SADE. eee: 


os 


oo fee ; ' 


ee, | 


X, 
4° oo 
7 


=e tne as Jud windte been Le 37088 gaiyolyae. 2 13 ek 


* us Bh Yo ame? 2int * Si 728 oi tes sani shits “am aes 


ee: 


e 


‘ f 5 : » 
oe fyi - BE SETS, ens Yur uateusoue aceh x. agonl\s 207] 
‘bile td UK. issaail® 

"nota aol @ (ener. bala 


ba 3014 bore are ianaae 


Ean aah i yegaialialaadl ; ‘an 


13 


carrying out any intra oral work other than certain preventive activi- 
ties, and must always operate under the supervision and direction of 


a qualified dentist. 


Dental Hygienist 


Courses for dental hygienists. are two years in length at all 
schools except at Montreal where the training program ehrenn over 
three years. The dental hygienist performs such tasks as the scaling 
and polishing of teeth, applying topical fluorides, taking medical 
histories, and educating the public at large and individual patients 
on good dental health practices. Because legal restrictions and training 
have limited dental hygienists to performing duties often easily carried 
out by a lesser trained dental assistant or secretary, they have some- 
times been referred to as ''. . . the most over-trained of all health 
personnel for the responsibilities and duties assigned to them." 


Experiments are being carried out in some provinces which allow the 


hygienist to assist the dentist in restorative procedures. 


In 1968 the overall ratio of hygienists to dentists was 1:18¢ 


and the ratio of graduating dental hygiene students to dental students 


leanadian Dental Association, Dental Education Register 1971- 
1972 (Toronto: Canadian Dental Association, 1972), p. 5. 


*Leroy V. Heldt, "Expanded Duties for Dental Auxiliaries," The 
Journal of the Michigan Dental Association, LIV (September, 1972), p. 280. 


yone example is in Prince Edward Island. This experiment will 
be more fully described later in this paper. 


‘Report of the Ad Hoc Committee on Dental Auxiliaries, Dalton 
C. Wells, Chairman (Ottawa: Information Canada, 1970} cepiiG: 
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in Canada in 1971 was 1 to he Because over 80 percent of all dentists 
in Canada are under 60 years of age and not expected to retire soon,” 


the ratio of dental hygienists to dentists should decline. 


In 1969, a program in Prince Edward Island trained dental hygien- 
ists for two months to perform certain restorative procedures in conjunc- 
tion with a dentist who always prepared the cavity for a filling.° It 
would appear that with a minimum amount of retraining such duties are 
both within the competence of dental hygientists and make broader use 
of her extensive education, especially if they are not used for intensive 


educational fanetionse | 


Dental Nurse 


The dental nurse undergoes two years. of training in such countries 
as New Zealand and Great Britain” in order to perform a limited and defined 
range of preventive, curative, and educational services.° Saskatchewan 


began a two year training program for dental nurses in September 1972, 


1 canadian Dental Association, Dental Education Register, 1971- 
1972 (Toronto: Canadian Dental Association, 1972), pp. 9 and 17. 


2canadian Dental Association, Survey of Dental Practice 1968 
(Toronto: Canadian Dental Association, 1968), p. 10. 


ese Romcke, The Prince Edward Island Dental Manpower Study, 
Final Report, July 7, 1972 (Prince Edward istandy 1972) }@p7*e. 


“The actual results of dental education will have to be examined 
more closely in order to determine the effect or benefit derived from 
present programs carried out by dental hygienists and whether or not 
other alternatives might be more effective. 


>For a world overview of the dental nurse type of auxiliary see 
Sharon E. Myers! article "Operating Dental Auxiliaries," World Health 
Organization Chronical, XXVI (November, 1972), pp. 511-515. 
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the first such program in North America.+ 


The New Zealand dental nurse normally works without an assistant 
and provides regular care at six-month intervals for children between 
the ages of 2% and 13 years old. Procedures beyond her training or 
competence are referred to a dentist. She is able to look after between 
450 and 500 children a year in a nonfluoridated area and between 700 to 
1,000 children per year in places that are receiving fluoridated water.” 
Her productivity is hampered by the use of old fashioned equipment. 

For example, high speed equipment is only just being considered; most 
operatories use adjustable wooden chairs and the work is done standing 
up; and bulk syringes must be used to dry teeth because compressed air 


is generally unavailable.* 


The supervision which the New Zealand dental nurse receives 
from dentists is minimal, with a total of 25 dentists responsible for 


the supervision of over 1,350 dental nurses. 


-In England the dental nurse must work under the direction of a 
registered dentist who has examined the patient and prescribed the 


treatment to be performed.“ In the restorative or surgical field she 


leurther curriculum and other details may be obtained from the 
Saskatchewan Institute of Applied Arts and Sciences, Regina, Saskatchewan. 


2 Jay W. Friedman, ''The New Zealand Dental Service: Lesson in 
Radical Conservatism,'' Journal of the American Dental Association, 
LXXXV (September, 1972), 611. 


Stbid., p. 613. 


‘Geheral Dental Council, Final Report on the Experimental 


Scheme for the Training and Employment of Dental Auxiliaries, 1966 
(England: General Dental Council, 1966), p. ll. 
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is only allowed to undertake simple fillings and the extraction of 
deciduous teeth. A dentist must be on site for supervisory purposes! 


when these procedures are performed. 


The exact restrictions which will be placed on the dental nurse 


being trained in Saskatchewan are not presently known. 


Dental Therapist 


The dental therapist or clinical supervisor is a special dental 
auxiliary in the Royal Canadian Dental Corps.* The initial training 
program consists of a 35-week training course extended over a period 
of several years in order to bring a dental assistant to the level of 
a "clinical technician" (similar in function to a civilian dental 
hygienist). A 16-week course is then followed by the clinical tech- 
nician in order to graduate as a clinical supervisor. This auxiliary 
is allowed to perform similar tasks to that of the specially trained 


dental hygienist of Prince Edward Island. 


A Review of Dental Productivity Studies 


There have already been many reviews of dental productivity 


studies but only one was found to provide a critical analysis of the 


this restriction has been relieved somewhat according to the 
Dental Nurses from Britain working in Oxbow. The dentist may be temp- 
orarily out of the office but available by telephone. 


2K OM. Baird, G.R. Covey, and D.H. Protheroe, "Employment of 
Auxiliary Clinical Personnel in the Royal Canadian Dental Corps," 
Journal of the Canadian Dental Association, XXXIII, No. 4, 187. 
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results obtained in each! and none presented a side-by-side comparison 
of one study with another in order to simplify the evaluation of dif- 


ferences or similarities. 


The purpose of this section will be to provide a brief historical 
review of productivity studies, and then furnish a more detailed tabular 
presentation of four of the major investigations. The results of these 
four studies will be used in the next chapter to determine an optimum 
staffing pattern. The studies covered will be limited to those which 
provide concrete productivity data in a form which may be used for com- 


parison purposes. 


Historical Overview 


As early as 1944, Henry Klein, a senior Dental officer in the 
United States'Public Health Service, had documented the increases in 
dental productivity which could be obtained with the use of multiple 
chairs and dental assistants.“ From his mailed survey he found that 
the number of patients seen in a week could be increased 33 percent 
by adding one assistant to a = chair, one dentist, operatory. At 
that time it was estimated that 55 percent of the dentists in the 


United States employed dental assistants. 


tRobert L. Lathrop, "Expanding the Functions of Dental Assis- 
tants; An Evaluation of Suggestions," Journal of Public Health Dentistry, 


XXVIII (Spring, 1968). 


“Henry Klein, "Civilian Dentistry in War Time," Journal of the 
American Dental Association, XXXI (May, 1944), 648. 
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1 : ; 
In 1950 Moen” found, also through a mailed survey, that dentists 
who employed one assistant averaged 37 percent more patients than those 
without such employees, while dentists employing two assistants averaged 


69 percent more patients. 


In 1962 a workshop was held at the University of Michigan” on 
the future requirements of dental manpower and the training and utiliz- 
ation of auxiliary personnel. In one case where patient visits per year 
were used as a productivity measure,” a 33 percent increase in produc- 
tivity was given for one dentist with one full time employee when com- 
pared to a dentist with no employees. This corresponds exactly to 


Klein's findings quoted 18 years earlier. 


The University of Minnesota instituted a training program for 
dental auxiliaries in 1967 which would allow the auxiliaries to perform 
expanded duties similar to the specially trained hygienist in Prince 
Edward Island.“ Experimental teams containing an auxiliary with at 
least three months of training in expanded duties, a senior dental 


student, and a trained dental assistant providing traditional chairside 


leeorge E. Waterman, "Effective Use of Dental Assistants," 
Public Health Reports, LXVII (April, 1952) , 590: 


“The University of Michigan, W.K. Kellogg Foundation Institute, 


Proceedings of the Workshop on Future Requirements of Dental Manpower 
and the Training and Utilization of Auxiliary Personnel (Ann Arbor, 


Michigan: Edward Brothers, Inc., 1962). 


*thadph pi rls 


4 ouis J. Brearley and Freeman N. Rosenblum, ''Two-Year Evalua- 
tion of Auxiliaries Trained in Expanded Duties," Journal of the American 
Dental Association, LXXXIV (March, 1972). 
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assistance, were compared with respect to productivity and quality of 
performance to teams containing a dental student and a trained dental 
assistant performing traditionally delegated duties.? The experimental 
teams performed 33 percent more procedures than control teams with no 
significant difference in quality. The addition of a second dental 
assistant to the experimental team resulted in a. further jincrease’ in 


productivity of 18.5 percent.” 


An extensive four-year study of the utilization of dental aux- 
iliaries trained to perform expanded functions was initiated by the 
Indian Health Service of the United States in 1969.° Dental assistants 
were trained for seven weeks in the performance of such functions as 
selecting, contouring, placing, and removing matrix bands and condensing 
and carving restorations of silver amalgam. A team of one dentist with 
three auxiliaries trained in expanded duties provided 52 percent more 
services than one dentist and one and one-half dental assistants oper- 
ating in the traditional manner. The quality of the restorations placed 


by the auxiliaries was at least as good as that of the dentist. 


Four of the most comprehensively reported studies were not 


included in the above review as they will each be presented in greater 


libid., p. 601. 


Ihid., p. 610. 


Joseph Abramowitz, ''The Implementation of a Program for Util- 
izing Auxiliaries: The Experience of the Indian Health Service, 
Journal of Public Health Dentistry, XXXII (Summer, 1972). 
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detail and the results used extensively in the next chapter. Many other 
studies have been carried out which examined the role of dental auxil- 
iaries and their effect on the output of a dental practice, but generally 
the data has not been as complete as that contained in the following 


4 uf 
four experiments. 


Royal Canadian Dental Corps Experiment 


Two studies were carried out by the Royal Canadian Dental Corps 
examining dental auxiliaries and their effect on the output of a dental 
clinic. The first study began in June, T9608 Clinical technicians 
were trained for sixteen weeks in expanded duties which included packing, 
carving, and finishing amalgam restorations” and were then named ''Tech- 


nical Dental Therapists." 


The results of stage 5 of this study as found in the final 


report 4 are depicted in Table 1. 


tone other report appears to have given detailed productivity 
data. In 1962, the United States Navy conducted an experiment to 
determine productivity increases by using dental technicians trained 
in expanded duties. The report is reviewed by Robert L. Lathrop in 
"Expanding the Functions of Dental Assistants; An Evaluation of Sug- 
gestions," but sufficient detail is not included in this review for 
an evaluation nor has it been possible to obtain a copy of the report. 


2K OM. Baird, G.B.. Shillington, and D.H. Protheroe, "Pilot Study 
on the Advanced Training and Employment of Auxiliary Dental Personnel 
in the Royal Canadian Dental Corps: Preliminary Report," The Journal 
of the Canadian Dental Association, XXVIII, No. 10 (1962), 629. 


ini ds 1630s 


AEM: Baird. 2G. Purdy, and DH, Protheroe, “Pilot Study -on 
Advanced Training and Employment of Auxiliary Dental Personnel in the 


Royal Canadian Dental Corps: Final Report,'' The Journal of the Canadian 
Dental Association, XXIX, No. 12 (1963), 781. 
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The second study commenced in February 1964 and terminated in 


1 


the fall of 1965." The technical dental therapist was renamed a clinical 


supervisor. The productivity data found in this study is shown in 


Table 2. 
Prince Edward Island Study 
The final report from Prince Edward Island” is based on a two 
and one-half year study ''. . . to determine whether specially trained 


dental hygienists, who insert and finish restorations in cavities pre- 
pared by a dentist, can increase the productivity of a dentist to an 
extent that will make them economically worthwhile in a private dental 
practice." The report includes data from both a dental public heaith 
clinic for children and six private dental offices. A summary of the 
information obtained from the public health clinic is included in 


Table 3. Data from the private dental offices are given in Table 4. 


The Louisville Experiment 


This study was conducted by the Division of Dental Health, 
United States National Institute of Health, to investigate the feasibility 


of delegating additional duties to chairside dental auxiliaries. ¢ "The 


TM, Baird, G.R. Covey, and D.H. Protheroe, ‘Employment of 
Auxiliary Clinical Personnel in the Royal Canadian Dental Corps," Journal 
of the Canadian Dental Association, XXXIII, No. 4 (1967), 185. 


aac. Romcke, The Prince Edward Island Dental Manpower Study 
(Charlottetown: Prince Edward Island Department of Health, 1972). 


siHids, op 3 

4 stanley Lotzkar, Donald W. Johnson, and Mary B. Thompson, 
"Experimental Program in Expanded Functions for Dental Assistants: Phase 
1 Base Line and Phase 2 Training,'' Journal of the American Dental Assoc- 
iation, LXXXLI (January, 1971), 101. 
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research program, extending over a 5% year period, was carried out at 
the Dental Manpower Development Centre in Louisville, Kentucky, a dental 
facility specially designed for the experimental study." A summary 


of the productivity findings is included in Table 5. 


The Oxbow Experiment 


On October 1, 1970, a pilot project was established in Sask- 
atchewan to determine the feasibility of utilizing dental nurses to 


provide dental services for school children. 


A 62 by 12 foot, 3-operatory dental trailer had been custom 
built and was staffed by two dental nurses from Britain, one supervis- 
ing dentist, three certified dental assistants, and one secretary. 
Free dental service was provided to those children between the ages 
of three and.twelve living in an area of schools surrounding the town 
of Oxbow in southeastern. Saskatchewan. By October 1, 1972 statistics 
had been gathered on over 1,260 children who had received one year of 
initial care and one year of maintenance care through the project. 

The Oxbow experiment is expected to continue on its second year of 


maintenance care at least until the spring of 1973. 


Productivity data given in the only formal report on the Oxbow 


study? is not presented in a similar manner to the previous studies. 


Dibid:. 101: 
*saskatchewan Research and Planning Branch, Department of 


Public Health, A Proposal for a Dental Program for Children in Sask- 
atchewan (Regina: Government Printing Office, 1972). 
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The information given in the report deals mainly with the amount of time 
required to complete the treatment needs of children between the ages of 
three and twelve using the dental nurse type of auxiliary. Output was 
not measured in either time units or relative value units as in the 
previous three studies nor were the combinations of operatories or 
auxiliaries changed throughout the project to date in order to determine 
if increases in output could be achieved. The value of the Oxbow project 
to this paper rests mainly with the information provided on the mobile 
type of dental clinic, and on the average times required to perform the 
necessary services for children under maintenance care, This particular 


information will be presented and used in the next two chapters. 
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CHAPTER III 


THE DETERMINATION OF AN OPTIMUM DENTAL 
STAFFING PATTERN 

Each of the dental studies reviewed in the last chapter have 
shown that the output of dental services in terms of time units or 
relative value units may be increased through the addition of dental 
auxiliaries or dental operatories. Without reference to the mix of 
services provided, it cannot be determined whether this increase was 
due to a concentration on the specialized services provided by a nar) 
ticular auxiliary, or a general uniform increase in all the dental 
services required for a normal patient load. The general mix of 
services was documented in the Canadian Dental Corps, Prince Edward 
Island, Louisville and Oxbow studies and did not vary greatly between 


the various stages of each study. 


Output measurements must be related to costs in order to deter- 
mine an optimal staffing pattern. In order to plan for total provin- 
cial manpower requirements and costs, they must also be related to the 


services required per child. 


1the mix of services is not in a format which may be readily 
analyzed and each study has a different methodology for presenting this 
data. The mix may be determined from page 783 of the 1963 Canadian 
Dental Corps Study, page 187 of the 1965 Canadian Dental Corps Study, 
page 15 in the Prince Edward Island Study, page 109 of the Phase I por- 
tion of the Louisville Study and Page 1070 of the Phase III portion. 
The Oxbow experiment was not divided into phases where productivity 
was studied; however, the mix of services will be presented in a later 
table to show the incidence of required procedures on a maintenance 
dental care program. . 
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The Prince Edward Island and the Oxbow experiments were the 
only two studies which related cost to output, and only with the use 
of the Oxbow data are total costs and manpower requirements per child 
able to be determined. These relationships will be applied in this 
chapter to all four major studies in order to determine inconsistencies 


or agreements on the selection of an-optimum staffing pattern. 


Fee-for-Service Costs 


Dental care in Canada is generally provided by private dentists 
on a fee-for-service basis. Before examining the costs associated with 
various dental staffing alternatives, it is useful to provide an esti- 
mate of the costs which might be incurred if private dentists were 
paid to provide the required services to children on a fee-for-service 
basis. This calculation could then be used to compare the relative 


savings to be expected by developing an optimal staffing pattern. 


The information required for this estimation was available from 


the Oxbow data and is presented in Table 6. 


It must be noted that the Oxbow experiment does not provide 
valid statistics for estimating the total dental requirements for 
children in Saskatchewan. The data used in this chapter from Oxbow 
relates only to one particular area of the Province; however, it was 
the best information available which could be used to project dental 
need. Because children in the study population had relatively little 


' 1 ; : 
exposure to fluoridated water the number of restorative services 


te luoridation has only been introduced since 1967 in one of 
the five communities with children in the study population and the 
effect of this small amount on the children's dental health is con- 
sidered negligible. 
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required will probably be lower in a province-wide program, +? 


The average fee-for-service cost per child for those services 
rendered by the dental nurse in Oxbow would be $35.66 per year. The 
average cost per child for work performed by the dentist in Oxbow is 
given in the Saskatchewan report as $5153 and as recommended in 
the Saskatchewan report that a Bend exam, prophylaxis and topical 
fluoride treatment be given each year at a cost of an additional $15.00 
per child. Thus, the total fee-for-service cost for a comprehensive 
dental program for children between the ages of three and thirteen* 
would average approximately $57.00 per year based on the 1972 fee 


schedule recommended by the College of Dental Surgeons of Saskatchewan. 


The Selection of Input Costs 


The percentage change in output for various combinations of 


dentists, dental auxiliaries and dental operatories found in three 


aa Ast, et.al., points out that incremental dental care in 
a fluoridated area is almost half that found in a nonfluoridated area; 
see, for example his article ''Time and Cost Factors to Provide Regular 
Periodic Dental Care for Children in a Fluoridated and Nonfluoridated 
Area: Progress Report II,' American Journal of Public Health, LXVIII 
(September, 1967), 1635. 


2As of December 31, 1970, 34.5 percent of the total population 
and 54.0 percent of those on piped drinking water were receiving fluor- 
idated water according to the Dental Health Division of the Saskatchewan 


Department of Health. 


Research and Planning Branch, Department of Public Health, 


Saskatchewan, A Proposal for a Dental Program for Children in Saskat- 


chewan, p. 80. 


Aon ly the ages between three and twelve will be used later in 
this later because of limited data on the thirteen year olds. The 
difference in terms of average cost per child is only $0.24. 
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major studies have been reviewed. ? In order to determine an optimal 
staffing pattern from the Canadian Dental Corps, Prince Edward Island, 
and Louisville studies, cost estimates must be made which are consistent, 


realistic, and allow a comparison to be made between the studies. 


Table 7 has been prepared with information gathered from the 
sources indicated. Where no source is given, the costs have been com- 
piled using information gathered from both personal interviews with 


dentists and public health personnel working in Saskatchewan. 


The Application Ot, GOSESE tO Empirical Data 
and the Choice of an Optimum 


In order to convert total dental staff time to time per child, 
which may then be converted to costs per child, some estimate of the 
total average time for each child receiving dental services must be 
available. The determination of costs per child is necessary to com- 
Dare tien results, of tne ane: studies with the fee-for-service costs 
calculated earlier, as well as to estimate the total funds required 
for dental services provided to-a given segment of the population. 
Table 8, taken from the Saskatchewan proposal, provides an estimated 
average of 129.4 minutes or 2.16 hours of care per year for each child 


between the ages of three and twelve. 


If this total time is divided into the average number of chair- 


t Because the Oxbow project was a static situation with respect 
to staff and operatories, no percentage changes in output were recorded. 
The costs relating to the Saskatchewan Government's proposal based on 
Oxbow will be estimated after the first three studies are compared. 
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Table 7 


COST ESTIMATIONS FOR SALARY AND OPERATING 
EXPENSES OF A DENTAL TEAM 


ooales=Ssa ere 


Cost Per 
Working Day 
(235 Days 
Expenses Annual Cost Per Year) 

Salaries! 
Dentists $23,500.007 $100.00 
Dental Nurse 9,400 .00° 40 .00 
Hygienist in an expanded operating role or 

clinical supervisor 8, 200.004 35 .00 
Regular Hygienist or clinical technician 7,050.00 30.00 
Dental Assistant, or secretary, or clerical 

assistant 4,700.00 20.00 
Other Operating and Depreciation Expenses 
Basic supplies for 1 dentist or dental nurse. 5 

1 dental assistant and 1 operatory LOU OO 10.00 
Incremental supplies expense for each 50% 

increase in output over that performed by 

the basic team above 1,000.00, 4.00 
Rental of 230 sq. feet for basic operatory 700.00 3.00 
Rental of 150 gq. feet. for each additional 

operatory 470.00 2.00 
Equipment depreciation at 10% of value -- 

each operatory 700.00 3.00 
Depreciation on partially equipped operatory 

at 10% of value 470.00 2.00 
Miscellaneous expense 940.00 4.00 


leringe benefits are included in each salary cost. 


2The average dentist on salary in Saskatchewan earned $19,000.00 per year 
in 1968 according to the Canadian Dental Association's Survey of Dental 
Practice, 1968. A conservative increase of 5 percent per year would bring 
this figure up to approximately $23,500.00 in 1972. 


Brochures issued to dental nursing students in Saskatchewan indicate a 
starting salary of from $550.00 to $600.00 per month will be offered by 
the Provincial Government. The salary figure given allows for two or 
more years experience. 


4Romcke, Prince Edward Island Dental Manpower Study, p. 45. Remaining 
salaries were obtained from estimates given through personal interviews 
with staff members in the Department of Public Health in Saskatchewan. 
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Table 7 -- Continued 
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These costs will vary considerably from area to area. Just over $3.00 
per square foot per year has been used but in some urban centres over 
$5.00 per square foot per year would be charged. 
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Table 8 


Gross Annual Chairside Time (In Minutes), 
per Beneficiary for MAINTENANCE Dental Care 


ORTHODONTICS 
AND SPACE 
MAINTENANCE 


STAINLESS STEEL 
CROWNS AND TOTAL 
OTHER SERVICES 


PROPHYLAXIS 


EXAMINATION Kid TOPICAL 
AND X-RAYS Fi voRtGa RESTORATIONS 


POLISHING 


RESTORATIONS | EXTRACTIONS 


18 2.8 21.0 
60 66.1 
| 18 60 sh 
a 
60 
18 60 
- at 
of 
18 a5 
60 oy 
18 | 60 9 
a ik: i 
| 8 
18 7 
: 60° 0 
1 60 ; 25 
Ale eel 
| TAY, HE Ng ipbaies pial ae 
18 38.5 2 | 58.5 
60 3 bye 
18 60 2903 dahl 1W2a3 256s nuh i a8 V8) Sialae.e. 
| 4.0 Neth Pols 25 
18 4h k 2.0 4 
60 13.8 8 
18 60 48 4 13.8 3.4 2.6 SI 
Se at 5 Ga —} : 
AG 1.6 35% 1.0 10.5 
18 35.8 1.6 , 55.4 
60 11.7 Mer 
18 | 60 40.5 V7. 3 2 4:2 1.0 376 
9.8 2.5 0.5 2.0 | 14.8 
18 | 24.2 3.5 45.7 
60 | 6.5 66.5 
18 60 | 34.0 65! 6.0 |. 0.5 2.0 127-0 
18 
60 
18 60 
= 
18 
60 
18 60 | 
18 
60 
18 60 


tresearch and Planning Branch, Department of Public Health, 
Saskatchewan, A Proposal for a Dental Program for Children 
in Saskatchewan (Regina, Saskatchewan: Department of Public 


Health, 1972), p. 13. 
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side hours worked by the average dentist,’ a team of one dentist and 


: zB ; , 
one dental assistant’ working in one operatory should be able to treat 


: 1569 h ; 
approximately Sis hous = 700 children per year. The cost of this 


dental team per day would amount to: 


Salary Costs 


Dentist $100.00 
Dental Assistant 20.00 


Other Expenses 


Equipment Depreciation 3.00 
Supplies 10.00 
Rent and Miscellaneous 7.00 


$140.00 or $47.00/child 


The costing information is applied to the Canadian Dental 
Corps, Prince Edward Island and Louisville studies and presented in 
Tables 9, 10,;:11 and 12. Each study has used a team consisting of 
one dentist and one dental assistant to calculate base line data, 


with certain modifications as noted. 


Tables 9 to 12 are summarized in Table 13 as to the effect 
which various dental teams would have on the average cost of treating 


children between the ages of 3 and 12. 


tCanadian Dental Association, Survey of Dental Practice, 1968, 
p. 160. 


*The times given in the Oxbow project were based on both the 
dentist and the dental nurses working with one dental assistant each. 
The time for the dental nurse to perform specific procedures is assumed 
not to be different from the time required for the dentist to perform 
the same procedure. This assumption was based on a comparison of 
Prince Edward Island time estimates with Oxbow times. 
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As can be seen from Table 13, the studies of the Canadian Dental 
Corps, Prince Edward Island, and Louisville appear to be consistent for 
Similar organizations of chairs and assistants. When converted to aver- 
age annual costs per child the 1965 Canadian Dental Corps Study and the 
Prince Edward Island Study are only one dollar apart for a 2 chair and 
2 dental assistant type of practice. The 1963 Canadian Dental Corps 
results are $5.00 higher but this could be due to a lower base line 
being used for this study than should have been.+ A $5.60 difference 
exists between the Prince Edward Island Report and the Canadian Dental 
Corps Report when the first extra trained hygienist or clinical super- 
visor is added. The Canadian Dental Corps only increases output by 
44.0 percent with the addition of this auxiliary to the team whereas 
in Prince Edward Island she increased output by 73 percent. The exact 
reason for this discrepancy is unknown but there are several differences 
between the two studies which may account for this inequality. First 
of all, the Prince Edward Island experiment in the public health clinic 
treated only children between the ages of six and ten, whereas the 
dentist in the Canadian Dental Corps study had to provide many more 
procedures other than simple restorations and extractions because he 
was dealing with an adult group of patients. The Canadian Dental Corps 
dentist only had 20.8 percent of his time non-productive compared with 


36.3 percent of the P.E.I. dentist. The Prince Edward Island dentist 


Lon page 781 of K.M. Baird's 1963 Final Report in the Canadian 
Dental Journal, it is stated that for part 2 a second treatment room 
was fully equipped; however, it is not mentioned whether part 1 contained 
a partially equipped room in addition to the one fully equipped. In the 
1965 study by the Canadian Dental Corps the provision of this partially 
equipped room alone increased output by 28 percent. Only one operatory 
was assumed for the 1963 study. 
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worked a 5% hour day because of travel time to and from the clinic, 
compared to a 7% hour day in the Canadian Dental Corps. In spite of 
this time discrepancy in favour of the Canadian Dental Corps, the P.E.1. 
dentist averaged 36.5 surfaces prepared per day, and the Canadian Dental 
Corps' dentist only prepared an average of 23.3 surfaces per day. It 
would appear that because the work on children in the P.E.I. experiment 
was easier and required proportionately more restorative procedures, 
much better use could be made of the extra trained hygienist in this 
area to increase output. If the practice of a clinic were restricted 
to restorative procedures, and the extra trained hygienist could restore 
a tooth as fast as it was prepared by the dentist, it would be expected 
that one specially trained dental hygienist could double the output of 
a dentist. In fact, the dentist in Prince Edward Island averaged over 
76 percent more restorative procedures per day with one extra trained 
hygienist. The Canadian Dental Corps' dentist only averaged 52 per- 
cent more restorative procedures with the one clinical supervisor. A 
lower increase in output was also obtained in the private dental offices 
in Prince Edward Island when an extra trained hygienist was added with- 
out any other increases in staff. Here the increase in output was only 
between 30 and 40 percent. Several other reasons are given in the 
Prince Edward Island report for this low increase, but one of the 
reasons was that the specially trained hygienists spent more time in 
patient education than the dentists were previously able to do. This 
patient education was not converted to an output measure and thus the 


total value of the hygienist to the practice was not calculated. 


The teams in the Louisville experiment are estimated to have 


‘ee a ‘bebbr: 2a. Tebnekgeal heniass RTILe 6 now bastel beaee eoniv ak im 


in oe 


gsintis ott west igeotinae ‘any, avers 20. seuaaod yet wod 
Yo ork a: ngtod iesgad nit eboaes obt k wah we a 6° 
1.8% ode | Ts ie tasnell ns abined sit’ te eyo wi 7 


21 . .xohevaq picieeneel Es6 5 tw tree iw bomeqenq: ‘eo salou 


id 
saumingyke. |b. a.4 ors nh: wiser ti> “0 wow, vob maori 


i 
4 


eoniheoony svicrdagneen atau, sug snogeng bontuper 
SbAD pert Fainsiy al bsitids2. 2tIKS ‘ade 0 Sham ng biuee 
*bRQOETPeut ‘ston -o int ts - 40 a Oa sil? 21 sng 300 2 . 
oroiees alvo> Jeimetyuh honteds ps8 ouis bus 2enRSROT 
beta opis od biwaw ai: sa innss et, ed) bawiqang ad ti en red 
is “jugs os + dob bie telnaiga Serwee —_— ro 
18VO0 at ig. pre te brewbha ‘eonis4 ut reizaay ods aah ad's 74 
bagbeay g13u9. ofa rin oo 20% eowbsoscry ov Erp peae nas 
; Stor se Bagersva Re pei siets LetyroD. Paanae' ae? ee 
A rozoraagpie inate, oM0 ene iigaw cinabhacy Svineroseer 4 


pon FRG losnah, a | ait ne on iste ola vbw juqtge Pi eebwsor a 


laSnet asibann) ess bine aeeb ane hanson ooh 2a 8 


| i aw fuigtoe tit ganotone ans a acuta ne eseiora resico eo at 

a nile age revi. grt eel gadto, ierbvez - $509 WI ob bas DE, moowied: 
ray ty sft ta ong “gud adored wot luis 20% Inogoe beled bosewbit isa a 
ii” std ‘eran Moqe erekesty yi bartatd vitadoarge we jon? eae snGeayt a s 
ety ob ov al the: yleuotvsrg ote elet3asb vas masts 4 Toa instteq. 


od push bits onuzete pide mi oF bas saioy toll) aew, one deaubs snoiteq, — 


: shegituetn> Sam. ane rsh, arla’ o3 seanakgyed ody, to outa hein at 
: ‘s vigil A felt ars. bailed on a ee oas nt oan a. “wa sia , 


= 


Day i . ' 
4 ) : * ~ ; , a i » 


51 


higher average costs per child treated than the other studies. This is 
to be expected if four extra trained auxiliaries are working with one 
dentist, since at the most, the dentist is probably only able to keep 
two busy on restorative procedures, It would seem reasonable that the 
main reason for the extra training and the higher salary predicted for 
these auxiliaries is because of their ability to increase the output 

of the dentist directly through restorative and other complex procedures. 
It must be recognized that those conducting the Louisville experiment 
were not attempting to determine the optimal team and in fact suggested 


this area for further study.* 


Particular note must be made of the latter phase of the Prince 
Edward Island study where the estimated costs of $22.80 per child is 
at least $3.00 per child lower than that of any other alternative. 
Special "quadrant'' dentistry was practiced in this phase,the advantages 
and disadvantdges of which seem to favor its use in a public provision 
of children's dental care in the schools, but perhaps are not so bene- 


ee ; : Z 
ficial to private practice. 


The optimum dental team in terms of those alternatives presented 


in the Canadian Dental Corps, Prince Edward Island and Louisville studies 


tstanley Lotzkar, "Experimental Program in Expanded Functions 
for Dental Assistants: Phase 3," p. 1080. 


2ror a list of advantages and disadvantages see Appendix A of 
Transactions of the Canadian Dental Association, 1965, p. 22. ''Quadrant" 
dentistry refers to a dentist working on one quarter of the child's mouth 
at one visit. This procedure may not increase output to as great an ex- 
tent in a fluoridated area where each child may only require one filling 
for each quarter of his mouth, and the advantage of being able to com- 
plete a great deal of dental work at one time for each child may be lost. 
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would consist of one dentist, two dental assistants and two extra trained 
hygienists working out of a four-chair dental clinic. The approximate 
cost of this team providing dental services to children between the ages 
of three and twelve would be between $22.80 and $26.00 per child depend- 
ing on whether "quadrant" dentistry were performed or found useful. 
Between 2,600 and 3,000 children per year could receive complete dental 
care from this team. This least-cost alternative was found in the 

Prince Edward Island experiment and will now be compared with an alter- 


native resulting from the Oxbow experiment. 


The Saskatchewan Proposal 


The studies carried out in the Canadian Dental Corps, Prince 
Edward Island, and Louisville did not include an examination of the 
actual training required to perform preventive dental functions. The 
traditionally trained dental assistant used in each experiment did not 
appear to poche involved in intra-oral procedures, except in assisting 


dentists or those auxiliaries trained to perform restorative procedures. 


In the Oxbow experiment, it was found that the dental assistants 
were capable of carrying out such preventive procedures as prophylaxis 


and topical fluoride applications. 


The introduction of the dental nurse able to perform a complete 
restorative procedure rather than just filling a cavity prepared by a 
dentist, is another area of dental auxiliary specialization included 


in the Oxbow experiment but not considered in the other three major 


studies. 
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The Saskatchewan proposal included a specialization of functions 
broken down on the two previous tables derived from the Oxbow experiment. 
From Table 8, one dental nurse and one dental assistant would require 
an average of 49.2 minutes to perform the examinations, x-rays, restor- 
ations, and extraction services necessary for children between the ages 
of three and twelve. One additional certified dental assistant would 
be required to perform the average of 70.6 minutes of polishing, pro- 
phylaxis and topical fluoride services.+ Because this set of preventive 
services has been mentioned as being particularly tedious by the staff 


at Oxbow, the certified dental assistants could switch roles occasionally. 


With a three-chair clinic, all three personnel could work on 
the preventive and polishing services for a certain length of time and 
each average a total of approximately 57 minutes of work per child. 
For every six such teams, the full time services of a dentist would be 
required to do that work beyond the scope of the auxiliaries. If the 
same average chairside time as used previously was employed, each group 
of auxiliaries could provide services for: 

1569 x 60 = 1650 children 
o7 
The costs for such a service in comparison with the other studies 


would include the following: 


lother preventive measures such as the application of fissure 
sealants may be more beneficial but would probably be an alternative 
to one of the other services. 
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Costs Per Day? 
Dental Nurse $ 40.00 
2 Dental Assistants 40.00 
Equipment Depreciation 
(3 chairs - 2 fully equipped) 8.00 
Rent 6.50 
Supplies 20.00 
Miscellaneous 4.00 
$118.50 
Plus 1/6th of one dentist 
operating with 1 assistant 
1/6 x $140.00 PEPE 
$142.00 
; 1650 
The number of children per day would be 735 « 7, and the average 
=. 1920.00: 


cost per child would be approximately $142.00 
i 


It is useful to separate the savings attributable to the dental 
nurse from those obtained by allowing the dental assistant to perform 
preventive procedures. If a dentist is employed to perform all those 
procedures proposed by Saskatchewan to be carried out by a dental nurse, 
the costs of such a team may be compared with the costs obtained in 
the Canadian Dental Corps, Prince Edward Island and Louisville studies 
in order to find the cost advantage of using a dental assistant able 


to carry out preventive work. 


Pere back to Table 7 of this thesis for details. 


2This is not the optimal combination of dental auxiliaries with 
one dentist but is based on the work load of the dentist and dental 
asSistant in the Oxbow experiment. 
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From Table 8, one dentist and one dental assistant would require 
an average of 58.8 minutes per child to perform all services except 
prophylaxis, topical fluoride applications and polishing restorations. 
The second dental assistant would take an average of 70.6 minutes per 
child to perform her duties. As in the case with the dental nurse, 
the work load could be split such that each staff member averaged 


approximately 64 minutes per child. 


One dental team composed of one dentist and two dental assistants 
working in three operatories would thus provide dental care for 


1569 x 60 = 1470 children. The costs associated with this team would 
64 


be approximately: 


Costs Per Day? 


Dentist $100.00 
2 Dental Assistants 40 .00 
Equipment Depreciation 
(3 chairs - 2 fully equipped) 8.00 
Rent 6.50 
Supplies 20.00 
Miscellaneous 4.00 
$178.50 

| 1470 

The number of children per day would be 735 = G.2o,anGe the 
; LS. 00 
average cost per child would amount to eof, $28.60. 


From cost estimations calculated, the optimum dental team would 


follow the Saskatchewan model of using dental nurses and dental assistants. 


refer to Table 7 of this thesis for details. 
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By using dental nurses, between $2.80 to $6.00 per child can be saved 
(depending on the question of quadrant dentistry) when compared with 
the costs associated with any of the other alternatives using dentists 


and extra trained hygienists. 


Quality considerations have not been emphasized up to this 
point. In terms of the procedures delegated to dental auxiliaries, 
all work was examined by dentists for each of the major experimental 
projects covered in this paper and no significant quality problems 
were reported. In the case of the dental nurse in Oxbow, a committee 
of dentists found the work performed by this auxiliary to be of as 


high standard as that of a graduate dentist.+ 


A basic dental team composed of one dental nurse and two dental 
assistants operating out of a 3-chair clinic will be used as the optimum 
staffing pattern for the purposes of the next chapter. A discussion of 
the Paid etch for a dentist for every six basic teams will be related 
to certain geographic MOE Lee in Saskatchewan which limit the feas- 


ibility of the six team, one dentist concept. 


1 information from a personal interview with Dr. T. Curry, 
Director of Dentistry for the Province of Saskatchewan. 
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CHAPTER IV 


THE DETERMINATION OF AN OPTIMUM 
TRANSPORTATION SYSTEM 
In the introduction to this study, statistics were given 
demonstrating the large proportion of children in Canada who need 
dental care, but for one reason or another have not obtained the 
required services under the existing private dentist, fee-for-service 


system, 


Parents may be unable to afford dental services, the dentist. 
may be located too far away, or working parents may not have time to 
ensure their children visit a dentist. Unfortunately, it is the un- 
knowing child who suffers from this neglect and consideration should 
be given to ways of maximizing utilization rates for any dental pro- 
gram. Providing free dental services has not been as effective in 
ensuring a high utilization rate, as might be expected. Only when 
the service has been taken to the schools or transportation is pro- 
vided for children to be taken to the service have utilization rates 


: 1 
in excess of 90 percent been encountered. 


Ithere is sufficient evidence in the literature to suggest 
much higher utilization rates when the services are made accessible 
in this way. Roger Ellis surveys prepayment dental plans in his 
dissertation "A Study and Appraisal of Developments in Voluntary 
Dental Prepayment and Insurance Plans in North America" (unpublished 
masters dissertation, University of Toronto, 1970), and finds most 
schemes with child utilization rates between 40 and 70 percent, often 
fluctuating with the occupational class of the parents. A high util- 
ization (excluding broken appointments) of 68 percent (... continued) 
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In order to determine an optimum transportation system for 
the delivery of dental care in Saskatchewan, alternative modes of 
transporting children for dental services must be examined in conjunc- 
tion with the geographical distribution of the province's roads, 
children, and existing dental manpower. By ignoring any one of these 
geographical considerations, a transportation alternative may be 
chosen which is optimal in terms of being the least cost method of 
providing the dental services, but which is completely unacceptable 
from a practical viewpoint. For example, the least cost delivery 
system might involve locating all dental personnel in one or two 
geographical centres and transporting all children by bus to these 
centres. Unfortunately, the choice of this alternative might neces- 
sitate children being transported over 300 miles one way to attend 
one appointment. Parents in rural areas who already feel that their 
children are spending too much time on the school bus would probably 
refuse to enroll their children in such a program, and utilization 
rates would be reduced. 
(Footnote #1 contd) 
was documented in the pilot year for children participating in the 
dental care program of the International Longshoremen's and Warehouse- 
men's Union-Pacific Maritime Association (ILWU-PMA); see, for example, 
the report by the U.S. Department of Health, Education and Welfare, 
Report on the Dental Program of the ILWU-PMA, the First Three Years 
(Washington: United States Government Printing Office, 1962), p. 21. 
In contrast, school based dental programs such as New Zealand's enjoy 
a utilization rate as high as 95 percent for school children and the 


Oxbow experiment had a utilization rate of over 90 percent for school 
aged children. In the British General Dental Council's report, Final 
Report on the Experimental Scheme for the Training and Employment of 
Dental Auxiliaries, 1966, p. 13, this statement.was made: ''One auth- 
ority has found that if dental treatment is provided in a mobile clinic 
at a school the acceptance rate is 100 percent, while if children have 
to visit a central clinic and transport is not provided, the rate falls 


to 40 percent." 
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Geographical Framework 


The total population of Saskatchewan in 1972 was 934,607) 


distributed over 220,182 square miles of land. The province's eleven 
cities” contained less than 43 percent of the population, with the 
remainder living in towns, villages, reservations, and on farms. In 
1966” twenty-two percent of the population lived in unincorporated 
centres of less than 1,000 persons, and the farm population in that 
year was 29 percent of the total population. ''Population density 
varies substantially from one part of Saskatchewan to another, the 


north and southwest having always been sparsely settled." 


Schools and School Aged Children 


The population of school children in Saskatchewan will de- 
crease rapidly over the next five years. In 1971 there were 20,582 


seven year olds, but only 15,827 one year olds in the Province. 


Because of the distribution of the population, there is a 
wide dispersion of schools. In 197Z2*there were 1,027 schoots 11 
Saskatchewan, ranging in size from seven children to over 1,000 


children per school. Out of these, over 350 schools had less than 


ts askatchewan Hospital Services Plan, ''Covered Population - 
1972"' (unpublished report for the Department of Public Health, Regina, 
Saskatchewan, 1972). 


2pepina, Saskatoon, Moose Jaw, Prince Albert, North Battleford, 
Lloydminister, Swift Current, Weyburn, Yorkton, Estevan and Melville. 


“the latest figures available were for 1966. 


a9 Howard Richards, ed., Atlas of Saskatchewan (Saskatoon: 
Modern Press, 1969), p. 38. 
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20 children per grade. The schools are gathered into 60 school units 
which blanket the Province and provide the transportation necessary 


for all children within the unit. 


Dentists 


In 1972 there ae 189 active! dentists in Saskatchewan, giving 
an overall dentist/population ratio of 1:5089. Unfortunately, the 
dentists are poorly distributed, with a population per dentist ranging 
from 1:2500 for those people living in or close to Saskatoon to less 
than 1:8000 for those people living in the area surrounding the towns 


of Wynyard and Wadena.” 


In order to facilitate a geographic perspective, three maps 
are included in the following three pages. The first is a road map 
of the province. Although major centres are all connected with paved 
roads, there are still a great number of gravel and graded surfaces. 
The second is an outline of the 60 school units, each containing in 
total more than 100 children per grade, and the third contains the 


geographic distribution of dentists in 1971. 


A Description of Alternatives 
There are basically five alternative methods of either taking 
the dental service to the schools or the children to the service. 


These are: 


Linctivel' includes those dentists employed by the Health Regions, 
government, and institutions. 


2Richards, Atlas of Saskatchewan, p. 169. 
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(1) Establish a permanent year-round clinic in or close to 
the school. 
(2) Set up a portable clinic in or close to the school. 


(3) Operate a mobile clinic which is set up on a ramp 
space on the school grounds.1 


(4) Transport the children to a dental clinic by bus or 
other vehicle. 


(5) A combination of the above four methods. 


Each of these alternatives is already being used to some extent 
around the world, but no comprehensive examination or cost comparison 


has been found in the literature. 


Five mobile units? (one railway dental car, one 60-foot by 
12-foot highway mobile home and three Red Cross Highway Coaches) are 
presently providing preventive and basic treatment services to pre- 
school and elementary school children living in remote areas of Ontario. 
Each unit has a single operatory staffed by a dentist and a dental 
assistant. Provision for living accommodation exists on all five 
units. The highway trailers have been operation for six years, gen- 
erally making one stop a year at each location and averaging a total 
of 70 to 100 miles of travel per year over paved roads. The highway 


trailers had cost approximately $11,500.00 each and dental equipment 


1, mobile clinic is defined as a fully equipped dental opera- 
tory which may be transported intact by road or rail. A portable clinic 
is defined as a room within an existing permanent structure such as a 
school classroom to which the dental equipment required for a complete 
operatory has been transported and temporarily installed. 


| letter concerning these units was received on July 23, 1972, 
from Dr. R.E. Feasby, Senior Consultant, Public Health Dentistry, Depart- 
ment of Health, 1 St. Clair Avenue West, Toronto 195, Ontario. 
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for each operatory was an additional $8,600.00. The railway car and 
annual maintenance services were donated. The interior of the car 
was rebuilt at a cost of $18,000.00 and dental equipment cost an ad- 


ditional $5,000.00. 


The Appalacia II District State Board of Health in South Caro- 
lina uses a 10-foot by 40-foot mobile dental clinic with two dental 
operatories and one dental hygienist's operatory. The nee unit 
cost $14,000.00 and the operatories were equipped for an additional 


$19 ,000.00.+ 


Both New Zealand and Australia use mobile clinics to some 
extent but in New Zealand this service is largely being abandoned in 


favor of permanent clinics built on the school grounds.” 


The Indian Health Services in the United States also uses 
fully equipped mobile dental clinics which cost between $35,000.00 


and $45,000.00 each. 


The Oxbow experiment used a combination of the mobile dental 
clinic and the transportation of school children by bus to the mobile 


elinie. 


lerom a letter mailed on July 18, 1972 by Dr. H.B. Huffstetter, 
Appalacia II District State Board of Health, Pickens County Division, 
P<O. Box’ 323, Pickens, South Carolina, U.S.A. 


* Information received from a report by Dr. D. Curry, Saskatchewan 
Director of Dental Health Services, presented to the Department of Public 
Health of Saskatchewan after a tour of the New Zealand service from 
wuly ic, to June .27,° 1972. 
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The Prince Edward Island report mentions that dental clinics 
were set up in schools.+ Although some of the equipment may not have 
been considered portable, in fact much heavier and bulkier equipment 
is moved by furniture vans every day. Portable chairs and other dental 
equipment, which is relatively easily carried by two women and trans- 
ported in a van or station wagon, is available, but no documented 
evaluation of portable chairs used in a comprehensive dental service 


was found. 


Other areas in Canada and the United States are beginning to 
look closely at, and experiment with, mobile dental units to service 
rural areas. Unfortunately, little data has been published on the 


problems and expenses involved in the provision of this type of service. 


In order to determine the optimum transportation system from 
the various alternative modes of ensuring accessibility among school 
children, it is of course necessary to examine many factors other than 
cost which may bring about a decision in favor of one particular alter- 
native. Mobile clinics are limited in size by highway and rail re- 
strictions; portable clinics must rely on existing unused space which 
may or may not be available in or close to many schools; the establish- 
ment of permanent clinics may involve expensive capital outlays for 
construction in an area where the population shift may no longer 
justify a permanent clinic in a few years; and as already mentioned, 


the transportation of children by bus may be extremely unpopular with 


IR G. Romcke, The Prince Edward Island Dental Manpower Study, 
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parents in rural areas who feel their children already waste enough of 
their time on the bus going to and from school. + In spite of these 
any many other non-economic factors which may enter into the choice 
of a particular alternative, it is still necessary to estimate what 


various options will cost for budgetary considerations. 


Cost figures appropriate to Saskatchewan will be introduced 
in the following comparison of delivery options. Each will consider 
the optimum labor and capital mix to be one dental nurse, two dental 
assistants, two fully equipped operatories of 100 square feet each, 
and one partially equipped operatory of 80 square feet. A permanent 
clinic not located in a school must also have space for a waiting 
room and a staff lounge area which may bring the total space required 


to between 530 and 750 square feet.“ 


Table 14 will compare the costs of each alternative type 


Off Clinic, 


Of the three alternative types of clinics in Table 14, it 
must be noted that both the portable and mobile clinics may service 


many separate schools whereas the permanent clinic must either be 


leor other considerations to be made concerning mobile sites 
see Graham Turner's article "Organization in the School Dental Service," 
British Dental Journal (September, 1971), pp. 283-284. 


-The Oxbow trailer contained all the above space plus a 7-foot 
by 8-foot x-ray room and one small staff washroom in a total of 750 
square feet. The waiting room was considered too small in the trailer 
but in a permanent clinic the space for x-rays could be included in 
one operatory. A total requirement of 750 square feet will be used 
for both mobile and permanent clinics for the sake of consistency. 
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combined with a portable or mobile clinic, or children must be trans- 
ported to the permanent clinic in order to provide the same accessibility. 
With this fact in mind, it can be seen that a portable clinic would be 
the least costly of the three alternatives provided space was already 


available within all the schools to be serviced in this manner. 


The question remains as to whether children transported by 
bus to a portable, mobile, or permanent clinic is less expensive than 


sending a dental team with portable equipment out to a remote school. 


Because so many factors enter into this question, a model was 
developed and transformed into a computer program in order to save 
manual calculating time. A description of this model is included in 
Appendix G.Of this study. Tables 15,/16, and 17 list a sample of the 


results obtained from this model. 


Transportation costs listed in each of the following three 
tables are associated with schools containing 10, 100 and 200 children 
respectively. The costs are a total for a six-month period and an 
average of two visits per child to the dental team, as explained in 
Appendix C. Certain fixed costs are involved in setting up a portable 
dental clinic and for this reason total transportation costs per child 
are less expensive for servicing a school with 100 children than for 
a school with 10 children. Transportation costs for buses vary in a 
linear relationship with the number of miles a school to be serviced 
is away from the home base of the dental team. A linear relationship 
is also observed between the costs associated with transporting children 


by bus and the number of dental teams located in the clinic to which 
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THE FOLLCWING TAPLE LISTS PORTABLE UNIT COSTS. 
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AND dUSSIKG COoTS FOR 10 STUDENTS 
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children are transported. ! For example, transporting a given number 

of children to a clinic containing two teams will be half as expensive 
as transporting children to a clinic with only one team, and transport- 
ing children 25 miles by bus will be five times as expensive as trans- 


porting children 5 miles. 


Unfortunately, these simple linear relationships do not exist 
when considering the costs associated with a portable clinic. It is 
necessary to study the model in Appendix C in order to understand the 
influence of each cost factor entering into the total cost presented 


in the tables. 


It may be noted from the table that, in general, the optimum 
or least cost way of delivering dental services to children in the 
rural areas would be to transport them by bus to a large clinic con- 
taining many teams. If 10 dental teams were available in one clinic 
(each team composed of one dental nurse, two dental assistants) then 
even if a school containing 100 children were 65 miles away from this 
clinic, it would only cost $2.40 per child every six months or $4.80 
per year for each child to average four visits to the clinic.” In 
comparison, it would cost over $20.00 per child per year to take the 


service to the school from a home base located 65 miles away. 


Unfortunately, a clinic containing 10 such dental teams could 


treat over 15,000 children per year and the geographical area required 


1A graphical analysis was done of the results presented in the 
tables but the mathematical formula used would readily indicate the 


conclusions drawn here. 
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to enclose this number of children would have greater than a 65 mile 


radius for all but the cities of Saskatoon and Regina.! 


Even transporting children 65 miles for a dental appointment 
may prove unpopular with parents and, for the purposes of this study, 
it has been assumed that acceptable travel distances for either staff 
or children would be less than 50 miles in one direction or 100 miles 
total per day. It has also been assumed that service areas should be 
designed such that, where possible, at least 1,000 children between 
the ages of three and twelve should be located within the service area, 
providing sufficient yearly work for one dental nurse and two dental 


aon te Panter © 


As a result of these criteria, which were proposed by the 
Saskatchewan Department of Public Health, 52 dental service areas were 
designated in Saskatchewan.” Each dental team assigned to the various 
areas was composed of one dental nurse and two dental assistants. The 
following table lists the number of clinics justifying various numbers 
of dental teams based upon the population of children in each of the 


52 service areas. 


Over 80 percent of the proposed clinics contain only one or 


two dental teams and this of course severely restricts the choice of 


Isee Regional Totals of Children in Appendix D of A Proposal 
for a Dental Program for Children in Saskatchewan. 


2 actually one dental team could care for over 1,500 children 
and in the case of as few as 1,000 children, the second dental assistant 


may be hired on a part-time basis. 
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Table 18 


THE NUMBER OF DENTAL TEAMS DESIGNATED FOR 
FIFTY-TWO HOME BASE DENTAL CLINICS 
IN SASKATCHEWAN 


No. of Dental Teams 


Number of Clinics Per Clinic 
27 1 
aS 2 
5 3 
5 4+ 


an optimum transportation system. Generally speaking, where only one 
dental team is located in a Ape his area, it is half as expensive to 
set upva clinic in the schools as it 18, to transport. children by bus. 
For two teams bus transportation is cheaper for distances under 17 
miles, but for children located further than this portable clinics 
should be considered. For three or more teams, transportation by bus 


is seen to be less expensive. 


Clearly the table can only be used as a guideline for decisions. 
Bus transportation may not be readily available in certain areas; the 
bus station may be located in such a manner that four trips instead 
of two are required to transport one load of children from a certain 
school. Space may not be available in certain schools for a portable 
clinic and other options such as a mobile clinic may have to be examined 


in contrast to bus transportation. 


For large city areas the table of costs is not applicable since 


bus companies will often charge a flat rate for services, and the staff 
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will of course not be able to claim for travelling expenses, nor will 
lost time due to travel be applicable while working within the city 


limits. 


It must be noted when examining the cost tables, that these 
costs would only be incurred for delivering services to less than 25 
percent of the population of eligible children in Saskatchewan. All 
other children would be located within the town or city where each of 
the 52 clinics are located, and for these children transportation 
costs could be virtually eliminated by setting up portable clinics 
within the schools where space was available. The only costs associated 
with these clinics would be the staff time required to set up or take 


down the dental equipment. 


The location of dentists in Saskatchewan is such that they have 
their practice either in or near to each of the 52 towns and cities 
désignated as home base clinics for the dental nurse teams, Under 
these circumstances, extensive recruiting or training of dentists 
would not be required to provide the work requiring a dentist's skill, 
as children could be referred to the local private dentist who would 
be paid on either a fee-for-service or contractual arrangement. If 
a salaried dentist were hired, he would have to do extensive travelling 
in order to cover the children being treated bysix dental nurse teams. 
As a result of this time spent in travelling, the costs of using sal- 
aried dentists in the rural areas would be approximately equal to the 


: ; ; ; 1 
fee-for-service costs associated with using the local dentist. 


tResearch and Planning Branch, Department of Public Health, 


Saskatchewan, A Proposal for a Dental Program for Citidren, p. 45. 
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CHAPTER V 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 


Summary 


Several dental studies have been reviewed, and an attempt has 
been made to consolidate the results obtained from four major experi- 
ments carried out by the Canadian Dental Corps, the Prince Edward Island 
Department of Health, the Dental Manpower Development Centre in Louis- 
ville, Kentucky, and the Department of Public Health in Saskatchewan. 
These studies provided the basis for establishing and selecting the 
mix of dental personnel which would deliver high quality dental care 


to children in Saskatchewan in the most economical manner. 


A comparison was made between various transportation alterna- 
tives which focused on the problem of either moving dental personnel 
and equipment to schools or moving children to central treatment sites. 
Each of these alternatives were examined with the objective of deter- 
mining the least-cost method of providing dental services within the 
constraints imposed by the geographical distribution of the population 


in Saskatchewan. 


Conclusions 


The first conclusion is that the least-cost staffing pattern 
for providing dental services to children between the ages of three 


and twelve is estimated to consist of a dental nurse working with two 
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dental assistants in a three-chair clinic. One dentist could supervise 
up to six teams composed of such auxiliaries and provide the necessary 
dental care beyond the capabilities of the dental nurse. Supervision 
in this case would mean the dentist would be responsible for the clin- 
ical standards, educational upgrading, and the hiring and firing of 
clinical staff, but not necessarily located on the Same site as the 
dental nurse. In this way dental nurses may refer children to private 
practitioners and one supervising dentist may spend more of his time 


visiting and assisting a greater number of dental nurses. 


The cost of such a service without including travel time, or 
administrative costs, is estimated to be $20.00 per year for each child 
receiving care. This is less than 50 percent of fee-for-service charges 


for a similar program using private dentists. 


Educational costs for staff were not included in any of the 
studies reviewed. There is some evidence that the training costs of 
a dental hygienist, dental nurse or dentist will be approximately equal 


when divided by the normal number of years in the work force. 


The second conslusion is that the optimum transportation system 
may, depending on local conditions, consist of a variety of combinations 
of permanent and portable dental clinics, mobile clinics and the trans- 


porting of children by bus. If greater than three dental nurse teams 


Ithe educational costs for a dental hygienist and dentist have 
been broken down in Nova Scotia's Council of Health report, Interim 
Report of the Council's Task Force on Dental Care, Clarence L. Gosse, 
Chairman (Halifax: Nova Scotia Council of Health, 1972), p. 43. 
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are located in a particular site, transporting children by bus to the 
clinic would normally be the least expensive alternative. Unfortunately, 
there may be no bus available to provide this service, and the full-time 
employment of a bus specifically for this duty may be more expensive 
than some other alternative. Where space is available in schools, a 


portable dental clinic would be less costly than a mobile dental van. 


A computer program is included in Appendix D which calculates 
portable dental clinic costs and the costs associated with transporting 
children by bus. The variables entered into this program may be changed 


easily in order to adapt to local costs and conditions. 


Recommendations 
Cost Considerations 


The least-cost dental staffing pattern as established in this 
study may in fact be more expensive than some other alternative which 
has not been attempted but for which the technology already exists. 
There is sufficient evidence inthe literature to suggest that preven- 
tive dental techniques can eliminate all but a small percentage of 
restorative needs.} Some of the latest dental techniques, such as 
the coating of a child's teeth with a protective layer of plastic 
(commonly referred to as a fissure sealant), may be carried out by 
dental auxiliary with minimum training. This would not only prove 


less costly, but cause less trauma to the child. 


hs Fraser, Selected Economic Aspects of the Health Care 


Sector in Ontario, A Study for the Committee on the Healing Arts 
(Toronto: Queen's Printer, 1970), p. 130. 
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The total cost of a dental care program paid for by government 
will, of course, depend upon the total number of children to be covered. 
Given its budgetary constraints, the Government of Saskatchewan initially 
restricted the scope of the delivery program to children between the 
ages of three and twelve; however, it is strongly recommended that 
dental care continue to be provided to a child throughout his teen 
years if the maximum benefits are to be derived from investment in a 
dental program. The rationale behind this recommendation may be found 
by examining the high caries attack rate in children between the ages 
of thirteen and eighteen and realizing that this factor could undo 


much of the effort put forth for the younger chi1d.? 


Finally, in order to contain the costs associated with a com- 
prehensive children's dental program, a great deal of coordination and 
cooperation will be necessary between the departments of education and 
health. Schools should be discouraged from selling soft drinks and 
candy during break periods. In addition, teachers should become well 
informed about dental health and where possible participate in passing 


this knowledge on to children and parents. 


Mobile and Portable Clinics 


Mobile clinics such as used in Oxbow must be introduced with 


caution. Declining child populations may leave sufficient space within 


terom a personal interview with Dr. P. MacRae, Professor of 
Dentistry at the University of Alberta, and from a review of the lit- 
erature pertaining to the caries attack rate in children through the 


teen years. 


ae 
\ 


. i : | 
A Fj 7 i . : r gt 
.) . | Ne 
‘ i = b 
ar : ~ ’ eo : ; 4 
Pe , 


“seiamaer 3908 \G 70 bing morgen bo aga sabia 
SetaNGd odo iti bdo a. conlee: inset ovla x a 
vile bint: pewerinsedae?- ba sna ap ate _2sinens ene bs 
oie asinaed sone Site og aceon craic tis odd to. OGOO8: ae 
2853 babrgmne: rea) digest? ay ait coo bg 9 a 0 a 

Mees eis teougeer th bhity #99) babivers ad) a Aine 7 
B Mi siceeallak: io 3 bow breb aa oo one: tibet ania 
b sey od at rod sulbrreltaer = hag boiiid otadodgnr it 
‘tas ana’ ngewited nea bLiuls ak ofa, dopstg | esiney ae 
obi bins tO79N4 eins guilt “gals thee bie nneditgie Po ert ke 
| = i vegas ont <0? Atto® ort notte oat Wo 


F . 
=man: ‘a ‘aah hasmivawes eptop ial nistno oF rabro ne tts 
brn icbdpwibean. Bi) panb er rf <armgonn tarned ; ‘ 
“hii iio Subs i etadatoagaln oa noosa! finzted os od hits 
hie eintke sos yinitiog dont ‘beirut ait btnpas enti, 
pile oni tude exrtsinos nadibhe, at. .abedien Mond § 2 7 
eka wi way Sta aon Stale hus sa 0 taaneb, quode a ome 
oat BesT6g brs avabs ido os ae ree ath” 


— 


A 


7 Se 
4 ws 


be ‘way hdsalcternt su 7 akey iat nt born oe ine epinita oLitom 


1 vay 
‘autraw gouge a a evnol Yam aneisuiyqey bibd anni aoc .aolssss)  * ¥e 
~ - nan 
\ 
Es = _ is om | 
a eee ee = oO sil TEM er Lecthaeeo & govt! 


ey ie Ga wives 4 wis? bys,’ ¥tmd WF rey DN ads. 


16 qr edza0d” 
is » ate ial ee: At otty jrirta ah orl? og 


85 


the schools to set up portable dental clinics, eliminating the require- 
ment for more expensive mobile units. If such mobile dental clinics 
are necessary, they should be staffed for efficient patient handling. 
In Oxbow, each dental nurse and dentist had one dental assistant and 
only one chair. As shown in the Canadian Dental Corps study, two 
chairs for each dental nurse and dentist would have allowed a more 


efficient utilization of professional staff. 


Mobile units seldom have sufficient waiting room space for 
parents and children; and for large units, because of the general lack 
of sound barriers, one crying child can affect all the children within 
the clinic. Proper ramp space must be available and the units should 
be capable of quick connections to plumbing, electricity and telephone 
lines. A self-propelled mobile unit is more flexible but also has 
less space. A mechanical failure may mean a great deal of staff time 
may be lost if alternate dental facilities are not available. One 
advantage of the mobile unit in Oxbow was the great deal of attention 
received by the trailer itself, encouraging parents to take an interest 


in the program. 


A portable dental unit may be more economical than a mobile 
unit but also has certain disadvantages. The dental equipment is 
generally heavy and delicate. Moving would probably best be done by 
professional movers who would not have to dismantle the equipment 
completely if it was carried in large vans. The main piece of equip- 
ment too heavy to be carried by dental staff would be a modern dental 


chair. Portable chairs are available but are less satisfactory in 
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terms of flexibility and ease of adjustment. The decision as to which 
type of equipment to use will probably depend on staff preferences. 

In any case, the loss of staff time due to changing locations will be 
minimized by a planned routine for each move and sufficient spare 


equipment to allow for breakages or loss. 


Clerical Staff Requirements 


The requirement for clerical or secretarial staff will largely 
depend upon the size of the dental clinics. None of the dental studies 
covered in this paper have examined the role of the secretary recep- 
tionist. Although this category of staff may make the clinic run more 
smoothly and efficiently, there was no documented evidence of the ex- 
tent to which output would be increased by adding clerical personnel. 
Because one secretary in Oxbow was able to handle the secretarial 
duties of one dentist and two dental nurses, it is hypothesized that 
a secretary working in any smaller clinic would not be active on a 
full-time basis unless she were trained to perform some duties other 
than clerical (such as the cleaning of dental instruments). Because 
these tasks would, no doubt, be considered outside the job description 
of a secretary, either dental assistants should alternate in perform- 
ing clerical duties or large clinics should be established which can 


effectively utilize clerical personnel. 


The Dental Nurse 


Recent statements from the dental profession in various pro- 
vinces have made it clear that the introduction of this type of dental 


auxiliary will be strongly opposed by dentists. Saskatchewan has a 
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particularly low dentist to population ratio and perhaps this fact 
strongly influenced the acceptance of the dental nurse. Without this 
auxiliary many more years of training dentists would be required before 
a dental program for children could begin. Formal ne from the 
dental profession in Saskatchewan endorsed the Oxbow type of program 
where the dental nurse was under direct supervision of the dentist, 

but they were opposed to any system whereby the dental nurse would 


work independently. 


It is recommended that newly graduated dental nurses be given 
fairly close supervision by dentists only until they develop confidence 
and are able to establish their own quality control mechanism. Once 
a high quality of care can be monitored by the profession of dental 
nurses, the New Zealand experience has demonstrated that supervision 


or control by dentists is unnecessary. 


Dentists in Private Practice 


It has been documented in this paper that a dentist in private 
practice may substantially reduce the average costs of the services 
he provides by expanding to a ese: clinic and employment four 
dental auxiliaries. There has been a great deal of evidence from 
surveys conducted by the Canadian Dental Association that dentists who 
employ many auxiliaries are able to substantially increase their net 
income; however, there is little or no evidence to suggest that the 
savings which are obtained are passed on to the general public in 
terms of reduced fee schedules. This is not surprising, given the 


fact that all fee-setting, self-governing professions tend to emulate 
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the behaviour of a profit maximizing monopolist or cartel; however, it 
is argued that a significant reduction in costs could inhibit the rate 
at which fees are adjusted in an upward manner. It is suggested that 
governments should recognize that in the short run, an increased output 
of dental auxiliaries will improve the net income position of dentists 
practicing in the entrepreneurial sector of the industry. This implies 
that the supply of auxiliaries must be sufficient to meet. both the 
public and private sector demands unless certain constraints are im- 
posed on the mobility of this type of labour. Given the potential 
demand for dental auxiliaries that appears to be arising in other 
provinces, it is suggested that in the short run the Province of 
Saskatchewan should: 

(1) through the use of bursaries and other contractual 
agreements attempt to hold all graduating auxiliaries 
within the province; and 

(2) ‘encourage dental auxiliary summer students from other 
provinces to work in Saskatchewan during their school 
holidays, so that top people may be approached about 
future employment in Saskatchewan 

Clearly some joint effort must be made at the national level 


to ensure that an adequate supply of auxiliaries will be made available 


to meet overall Canadian dedendaee 


trecruitment from New Zealand and Great Britain should be 
considered. The New Zealand dental nurse operates with more independence 
than the British auxiliary but tends to use less modern techniques and 
equipment. It is felt that the British dental nurse would be the 
better selection for recruitment purposes. 
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APPENDIX A 
OUTPUT MEASURES IN DENTISTRY 


The following measures are often used in dental literature to 
describe the output of dental services provided by dentists and dental 
auxiliaries. Each must be accompanied by a description of the mix of 
services provided and the activities of various dental staff members 
before comparisons or conclusions can be based on these output measure- 


ments. 


Relative Value Units 


The Relative Value System was developed for the Canadian Dental 
Association in order to give Canadian dentists a scientific formula to 
use in making: up their dental fee schedules, and eliminate many of the 
inequities which were present in the existing fee schedules. 1 The basic 
formula for the Relative Value Unit is: Time (T) (measured in 15 minute 
units) x Responsibility Factor (R) = Relative Value Unit (R.V.U.). As 
a measure to be used for fee décerminationte the Relative Value System 
has merit, but as a measure of output many distorations may occur. 


Because a responsibility factor is included, any fee charged for services 


tGenadian Dental Association, Transactions 1965, Appendix A, 
"Relative Value Method of Fee Determination,'' (Toronto: Canadian 
Dental. Associ ation,..1965), ..p..\38. 


*The suggested fee is determined by multiplying the relative 
value unit by a conversion factor 'f'' which converts the basic unit 


to dollars. 
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carried out by a dental auxiliary? is less per unit of time than the 
more complex services carried out by a dentist. When productivity of 

a particular dental team is to be measured and compared with another, 
however, this same responsibility factor included in the relative value 
unit requires that the mix of activities performed by the teams is equi- 
valent, in order to obtain a meaningful relationship between the two 
sets of calculations. It may be argued that instead of tabulating 
REV.U;'s, only the I factors should be totalled to give a productivity 
measure. Unfortunately, this is seldom done, and even the relative 

T factors may be suspect.” As long as mix of dental services performed 
by dental teams under study is equivalent, the Relative Value System 
may be used to give approximate output measurements for productivity 


comparisons. 


Time Units 


The Time Unit System was devised in Prince Edward Island to 


RD; Fraser suggests that anything with an "R" factor reading 
of 1.25 or less is within the competence of a lesser trained dental 
health nurse; e.g., his chapter on "Child Dental Care: Dental Health 


Nurse Versus Dentist'' (Selected Economic Aspects of the Health Care 


Sector in) Ontario) (Toronto: — Quéeen"s*Printer,°'1970) ,p.* 125+ 


Ate the time factors in the Relative Value System are inaccurate, 
then, in order to gain the equivalency required for comparison, care 
must be taken to assure the relative value units are not distorted for 
any particular dental team by an overvalued or undervalued procedure. 
R.G. Romcke found, for example, that under the circumstances existing in 
one clinic, examinations and extractions were highly overvalued in the 
R.V.U. system. If one dental team carried out a few more of these pro- 
cedures than another, their productivity may appear to be higher than 
it actually was. See page 9 of the Prince Edward Island Dental Manpower 
Study (Charlottetown: Department of Health, 1972) for Romcke's analysis. 
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compensate for the possible distortions of the Relative Value System, 


Each time unit represents work requiring one productive minute of the 


Study dentist's time. 


The Time Point System is used by the Royal Canadian Dental 
Corps,” and is simply a weighted Time Unit System.” When the produc- 
tivity of a particular dental clinic is to be measured, the total 
number of the various dental maceduees is calculated and multiplied 
by their appropriate time unit value in order to obtain a composite 
measure of output. In this way, the number of time units is actually 
a proxy for output, and if the mix of services provided is also given, 
the time units provide a basis for measure of output available within 
one particular study. Because a particular dentist with a special 
technique may be more productive in a particular procedure than 
another, and because, as mentioned earlier, the Relative Value Unit 
and other time unit systems have not been found to be accurate in 
various types of practices, the use of the time units should not be 


used to compare output between practices. 


Gross Income 


Gross income is sometimes used as a measure of a dentist's 


productivity. / It could be used to compare the changes in output of 


Pee Romcke, The Prince Edward Island Dental Manpower Study, p.9. 


a. Baird, G.B. Shillington and D.H. Protheroe, "Pilot Study 
on the Advanced Training and Employment of Auxiliary Dental Personnel 
in the Royal Canadian Dental Corps: Preliminary Report.'' The Journal 
of the Canadian Dental Association, XXVIII, No. 2 (1962), p. 633. 


Sthe weighting factor was not described in the literature. 


4 Bruce A. McFarlane, Dental Manpower in Canada, p. 172. 
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particular dental practices if the fees were uniform and the case mix 
was equivalent. Unfortunately, the fees are not uniform and, in fact, 
tend to increase as the number of auxiliaries in the practice increase.+ 
This increased fee would of course inflate any productivity measurement 
of a dentist with several auxiliaries working with him when compared 

to a dentist working alone. Because the mix of dental services is not 
presented with the gross income figures in the most comprehensive 
Canadian dental income statistics” it 1s impossible to check on the 


usefulness of gross income as a proxy for output. 


Net Income 


Net income figures are also an unreliable productivity measure- 
ment. There is no evidence to suggest that a dentist charges his own 
fee for a procedure carried out by an auxiliary, but there is proof, 
as already pointed out, that average fees tend to increase with the 
number of Bee in a.dental practice. [f all auxiliaries are 
fully employed in the provision of dental services, the net income of 
a practice with four auxiliaries may be higher than that of a practice 
with three auxiliaries because of the higher fee and not necessarily 
because of increased output. 

Patient, Visits 
The number of patient visits may be a valuable measure of 


output if the average length of appointment were the same in the studies 


lpureau of Statistics, Canadian Dental Association, Survey of 
Dental Practice, 1968 (Toronto: Canadian Dental Association, 1968), 
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being compared and the mix of services provided was given. If the 
mix of services is not given, an increase in the total auekit of a 
dental practice may be related to the dentist using more auxiliaries 
and concentrating on preventive measures which they can carry out 
independently. This would not mean the dentist's own productivity 


has increased. 


Patients Treated 


The total number of patients treated in a year may be used 
as a measure of output if the mix of services is provided. However, 
patients may vary widely in their dental needs, and a simple tally 
of the number of patients treated would not provide enough information 


for a comparative study of one dental practice with another. 
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APPENDIX B 


College of Dental Surgeons of Saskatchewan 


Bylaws, 1970 


Article XI Dental Hygienists and Auxiliaries 


#7 


#8 


#12 


A dental hygienist may perform any duties delegated to her by a 
dentist who must be responsible for the standards and quality of 
dental treatment rendered to the patient. These duties shall not 
include oral diagnosis and treatment planning, prescribing of 
drugs, injection of drugs, cutting of hard or soft tissue, fabrica- 
tion of prosthetic and Gettodentie appliances requiring the skill 


and knowledge of a qualified dentist. 


A dental hygienist shall not establish or attempt to establish 
professional relations with respect to the practice of dental hygiene 
with any patient or intended patient except in the name, on behalf 


of, and with the consent of the dentist by whom she is employed. 


The duties of a certified dental assistant shall not include 


a) examination, oral diagnosis, and treatment planning 

b) prescribing of drugs 

c) injection of drugs ’ 

d) cutting of hard and soft tissue 

e) fabrication of prosthetic and orthodontic appliances requiring 
the skill and knowledge of a qualified dentist 

f) deep sealing 

g) placing any restorations 

h) taking of any impressions other than those involved in the 
production of study models 

i) the application of any periodontal pack. 
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APPENDIX C 


A Cost Comparison of 
Setting up a Portable Dental Clinic 
Versus 
Transporting Children to a Dental Clinic by Bus 
The costs associated with either transporting children to a clinic 
or sending out a dental team to a particular rural school will mainly 
vary with the number of miles of travel involved, the number of dental 


1 who are either travelling or who exist in the particular clinic 


teams 

to which children are being taken, and the number of children requiring 

treatment. The following model explains the determination of costs 
associated with a portable dental clinic. The general equation may be 
placed in the form: 

TROIS O AUP) yo SOP Ga GPS ete TKO) Sb ONCE SpA te aie: 

where TCP (X,T) is equal to the total cost of a portable dental clinic 

consisting of "T" teams treating "X" students. 

SU = The set, up and take down costs of a portable clinic in terms of 
professional time lost. Each move of a portable clinic is 
estimated to take two hours to set up and two hours to take down. 
It is assumed that a mobile van type of vehicle will be used 
which will allow the transportation of equipment without having 
to completely disassemble everything for each move. The cost will 
equal: 

4x SC x? 


were 4 = 4 hours - the time to set up and take down equipment 


1y dental team for the purposes of this section will be defined 
as one dental nurse and two dental assistants. 
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SC = the salary cost for one hour of the dental team's work. 


the number of dental teams involved. 


4 
i} 


= The vehicle costs involved with the dental team travelling out to 

the portable clinic and back on the day of set up. This cost will 

equal: 

ZED xe ole % XoPe 

where: 

2 = a factor to account for the team travelling out to the clinic 
and back 


the distance the team must travel in one direction in order to 


oO 
II 


reach the clinic 
CT = the vehicle costs per mile for 2 teams 
XCTT = a factor which is introduced because one vehicle can only 
carry 2 teams. If the number of teams = 4 then XCTT will 
equal 2. 
= The food costs for a team on the day they move and set up and take 
down equipment. Each day away from their home base, field staff in 
Saskatchewan are entitled to claim for meals. In this case only 
lunch would be claimed for since they would be expected to leave 
after breakfast and get back to their home base for supper. This 
cost will equal: 


Pex axon E: 


where: 


P the number of persons on a team 


be the number of teams 


the food cost of one lunch ($2.00) may be claimed in Saskatchewan 
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= The vehicle costs for dental teams going out to treat students. 


This cost will equal: 

TREX 29 tebe x Chex (XCrr) 

where: 

TF - the number of days required for "T" dental teams to treat "x" 
students. 


= ao, x V + .6 rounded to lower whole number 
(NC-TL) T 


where: 
X = the number of students to be treated 
NC = the number of students able to be treated in one day by one team. 
TL = the number of students unable to be treated each day because 
of staff travelling Lan 
= TLL x the average number of children able to be treated in an 
hour. 
where TLL = the number of hours spent in travelling 


the number of teams involved 


a 


the average number of visits required for each child every six 


V 
‘months. 
-6 = a number added to account for the fact that if a portion of a 
day is involved in the 8 oe Up to this point, up to°.4 "or a 
day could have been used in the day of the set up of the clinic 
to treat children. Any time over this would require an additional 
day's travel. 
= A factor to allow for costs of travel to and from the portable 
clinic each day. 


= The number of miles out to the portable clinic. 
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= Vehicle costs per mile for 2 teams. 


= Factor to account for the number of teams - as above. 


Food allowance costs. Each day the team travel out of town to 


the portable site, it will be allowed the cost of one lunch. 
This cost will equal: 

oe eee hs cE 

where: 

TF = the number of days as described above 

P = the number of persons on one team 

T = the number of teams 


F = the cost of one lunch 


The dollar value of the een time spent in travelling. This is 
a measure of the output or treatment costs lost by having the dental 
personnel move rather than having the children transported to the 
home base of the dental team. Similar to the set up and take down 
costs above, this cost is not really a direct expense but is more 
indirect in that, because of this lost time, additional personnel 
will have to be hired in order to perform the work which was not 
covered because of travel. In the Prince Edward Island experiment, 
the working day was cut from 8 hours to 5% hours because of the 

2 hours travelling time required each day to get out to the rural 
schools. This cost will equal: 

TE exo SVL LiL 

where: 

TF = number of days of travel as above 


the hourly salary cost of one team 
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T = the number of teams 


TLL = the number of hours spent in travelling 


O if the distance to be travelled is less than 7 miles 


1 


D x 2 if the distance to be travelled is greater than 7 miles 


average travelling speed 


45 
where 
D = distance travelled in miles 
45 = 45 miles per hour 
ae. 


a factor to account for travelling to and from the clinic 


This next model is used to describe the transportation of children by bus 


to a dental clinic: 


BCEL PR y= 1. 0X rg Whe 


CSxmt 


where: 


O98) esa2exeD x B 


BC(X,T) is equal to the total cost of transporting "xX" children to a 


clinic containing "T" dental teams. 


X = the number of children to receive dental care 


CS = the number of children treated by one team in 14% hours. This 


time is arbitrary, but if a bus load of children are brought to 


a clinic, it is unlikely that either the clinic, the children, 


teachers, or parents will desire a waiting time much over an 


hour for an appointment or. after an appointment. 


T = the number of teams in the clinic 


V = the average number 


1 ; : 

The seven miles is an 
within cities often have to 
not get paid for time spent 
miles an hour is used as an 


of visits each child must make to the clinic 


arbitrary figure but given because workers 
travel seven miles or more to work and do 
in this manner. In any case, because 45 

average travelling speed, short distances 


would not amount to significant lost labour time. 
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-998 = a number to account for the fact that a bus cannot make a 


2 


B 


portion of a trip. 


= a number to account for the bus going to and from the clinic 


each time it brings a load of children from the school. Ifa 


bus is not located in or near the school receiving dental care, 


a bus may have to be sent from the clinic site. This would mean 


a factor of 4 should be used instead Ofee2t 


= the cost of hiring a bus by the mile. 


The variables which have been entered into the computerized version 


of the preceeding model are as follows: 


B 


Cr 


SC 


NC 


s 0.35 


$ 0.10 


eh. OO 
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cost per mile for transportation by bus. This 
will vary from location to location and among 

bus sizes but the average quoted from several 
companies in Saskatchewan was $0.37 per mile. 

the transportation costs for provincial vehicles 
(cars or station wagons) in Saskatchewan. 

hourly salary and fringe benefit costs for one 
dental nurse and two dental assistants broken 

down as follows: dental nurse = $5.00 per hr. 


Sysh5 (O10) jeveigy lates 


dental assistants 
The lunch costs allowed to Saskatchewan's 
provincial employees when they are field staff 
working away from home base. 
the average number of dental appointments for 


one dental team (one dental nurse and two dental 


assistants) in one day. The average number of 
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appointments per day for one dental nurse and 


one dental assistant in Oxbow was 13. The range 
was from zero to 18. With an Bceratdental 
assistant, the dental team will probably be 
able to handle 18 appointments per day. 

the average number of appointments made or 
children treated in 1% hours. This was derived 
from the maximum waiting time for children 

for each appointment. 

the average number of appointments per child 
for each six-month recall examination. This 
was taken from the Oxbow data which indicated 
an average of four appointments per year. 

the number of personnel on the dental teams 
being considered. In this case, it is one 


dental nurse and two dental assistants. 
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